Effect of multiscale structural parameters on the mechanical properties of rice stems.
The objective of this study was to investigate the relation between the structural parameters and the mechanical properties of rice stem at different scales. Tensile modulus and bending properties of different kinds of rice stems were measured through tensile and three-point bending tests. The morphology and microstructures of rice stems at different scales are detected by the scanning electron microscope (SEM), transmission electron microscope (TEM) and X-ray diffraction (XRD). It is found that the microfibril angle (MFA) and the volume fraction of the supporting materials dominate the tensile modulus of rice stem. Whereas, the bending properties of rice stem are more sensitive to the structural parameters of the matrix materials. Moreover, compared to the number or volume fraction of small/large vascular bundle, the volume fraction of the mechanical tissue layer in skin exerts a greater influence on the tensile modulus of the rice stem.